The influence of natural pulmonary surfactant on the efficacy of siRNA-loaded dextran nanogels.
Topical administration of siRNA nanocarriers is a promising approach in the treatment of pulmonary disorders. Pulmonary surfactant, covering the entire alveolar surface of mammalian lungs, will be one of the first interfaces that siRNA nanocarriers encounter upon inhalation therapy. Therefore, it is of outstanding importance to evaluate the impact of pulmonary surfactant on the performance of siRNA nanocarriers. The effect of natural lung-derived surfactants on the siRNA delivery capacity of dextran nanogels (DEX-NGs) was evaluated in vitro using flow cytometry and confocal microscopy. Although the interaction with pulmonary surfactant decreases the cellular internalization of siRNA-loaded DEX-NGs significantly, the gene silencing potential of siRNA-loaded DEX-NGs was maintained. On the other hand, cationic lipid-based siRNA nanocarriers (Lipofectamine™ RNAiMAX) were incompatible with pulmonary surfactants. Our data suggest that pulmonary surfactant can enhance the intracellular siRNA delivery by DEX-NGs, thereby possibly providing new therapeutic opportunities.